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(54) FIBRE REINFORCED ARTICLES 

(71) We, CAPE BOARDS & PANELS LIMITED, a British Company of Iver Lane, 
Uxbridge, UBS 2JQ, England, do hereby declare the invention, for which we pray that a 
patent may be granted to us, and the method by which it is to be perfonned, to be 
particularly described in and by the following statement:- 
5 This invention relates to fibre-reinforced articles, and especially to fibre-reinforced 5 
gypsum plaster articles, for example plaster board, which have good strength and 
fire-resistance properties. 

According to the present invention a shaped article is made from a mixture comprising 
gypsum plaster, mica and a cellulosic fibrous material. Further according to the invention a 
10 method of making a shaped article comprises forming into shape an aqueous slurry of 10 
gypsum plaster, mica and a cellulosic fibrous material, removing any excess water 
therefrom and allowing or causing the resultant material to set. 

Gypsum plaster is calcium sulphate, both in the anhydrous and hydrated form, and a very 
suitable material for use in this invention is the hemi-hydrate. Both the a- and p-forms of 
15 the hemi-hydrated material may be used in accordance with this invention, as may mixtures 1 
of the a- and p-forms. ^ ^"^ 

The mica used in accordance with the invention may, for example, be muscovite, biotite 
or phlogopite (e.g Suzorite-Trade Mark). Especially suitable grades of mica, which confer 
on the products of the invention excellent fire-resistance and low shrinkage properties, are 
20 those having an average particle size, or flake diameter, no greater than 2mm. Preferably 20 
the particle size of the mica is such that at least 95% is of a particle size less than 0.6mm. 
The mica preferably has a bulk density of less than 500Kg/m^, most preferably less than 
iSOKg/m"^. 

Suitable cellulosic fibrous materials for use in the invention include cellulose itself and its 

25 derivatives, newsprint, bleached and un-bleached paper pulp, sisal, cotton, wood chips, 25 
jute, hemp, straw, manDla, bagasse, abaca and ramie, mter alia. r » ^ 

The starting material for the production of shaped articles according to the invention may 
also contain fibrous mineral reinforcement, and suitable fibrous mmeral reinforcement 
matenals include glass wool, glass fibres, glass strands and glass filaments, for example of 

30 E" glass (a low alkali borosilicate glass), and ceramic fibres. Preferred fibrous mineral 30 
reinforcement materials are mineral wool fibres such as rock wool and slag wool fibres. The 
rock wool fibres sold under the Trade Mark ''Rocksir ' are particularly preferred, since they 
have good dispersion characteristics, high temperature resistance, good tensile strength 
and are relatively inejcpensive. A further suitable reinforcement material is asbestos, the 

35 fibres of which, in its different forms, may, unless an asbestos-free product is required, be 35 
used in accordance with this invention. In those cases where fibrous mineral reinforcement 
is present it is suitably in an amount less by weight, than the amount of mica present. 

Products of widely differing strength, density and fire-resistance properties, suitable for 
example as wall boards and ceiling panels, may be produced by varying the proportions of 

40 ingredients used in the mix. The solids content of the mix (i.e. disregarding the water used 40 
m the formation of the slurry) suitably comprises from 1 to 25%, preferably from 2.5 to 
20%, by weight of cellulosic material, and from 1 to 25%, preferably 2.5 to 20% by weight 
of nuca, the balance to 100% being gypsum plaster and any further desired additives as 
mentioned hereinbelow. When fibrous mineral reinforcement is also present the mineral 

45 fibres together with the mica preferably constitute up to 25% by weight, of the solids 45 
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content of the mix. 



The shaped products of the invention may be formed by forming an aqueous slurry of the 
ingredients, formmg this slurry into the desired shape, remote watwTMa^i? 

5 £r/for'thP^''''^'° *^ product. Various wa^rTsoM; rltioT^ 

5 suitable for the mix. dependmg upon the techmque utilised in the production of the shaoed «: 

m'/ ?^Mnw- ^•'"rK"y ''Pf "'^"S- *\n"'^s«fids weight ratio 4 bSe rSge S ^ 
20.1, the lower hmit being determined by the minimum amount of water which is nece^aiv 
for mixmg and to set the plaster during curing of the shaped article. (As is known. SISt 
1 n P 4- f ^^"^ '^'^^t',^''} "^^'^^ requuements . Wer:solids ratios in the range 5:1 to 
10 P^'^f^ly^'^^^^^J^^^^^^ fo'"'ing techniques, and in others waterrsluds ratios fr^ lo 

a i^nM'''"'''u^'' T""^} u*^' ^^'l P^"'^^ '"t" ^ forming machine, which may be 
amould or, when boards are to be formed, a continuous board forming machine such as a 
Nfagnani Hatschek or Fourdrinier Machine. These latter machines are best suhed for Mgh 
water/sohds ratios mixes; for lower water/solids ratios mfaces it may be preferable to ejrtrude i s 
the mix, or for example, to charge a low water-contem slurry from, for example a Se 
mixer directly under a moving belt upon which it is subsequently compacted by the action of 

=1..^^ 'fk^^^J^ fo^ipe technique it is preferable to use. in the formation of the on 

slupy, the mimmum amount of water which is required for mixing and to set SeXter 
Older that no de-watering of the shaped slurry is necessary. " "»e piaster, in 
J^f'^A^^^ ^ *® formation of the slurry, i.e. when relatively high 

vrater/sohds mixes are used, excess water is removed therefrom during or after shapine If 
the fiS'ed "i^odurt resulting material is then cufed and dried to pve 25 

In another method according to the invention, for the continuous production of a 
m/v 'A^'hX^'' P«-fo™ed slurry of plaster, mica and cellulosic materia 

may be delivered onto a contmuously moving conveyor, or onto a backing (e.g. paoer) 
30 sheet placed thereon if destred, the inorganic fibrous reinforcement, e.g. gl^s fibre wVen 
used feeing introduced, e.g. sprayed, in the dry state into this s ur^ I short disZ« 
downstream of the point, of dehvery of the slurry. Water is removed from the mixtn"^ 
which IS compressed agamst the conveyor as it starts to set. PartiaHy set board can be 
removed from the conveyor, cut up as desired and stored while it is setting 

It should be noted Uiat apart from the main ingredients recited above, the slurry, and is 
therefore the fmal products, may contain other additives known in the art of makme plaster 
products. These may include, for example;- iwnuuung piaster 

M accelerators, retarders, flocculants; 

(b) waterproofing agents, e.g. resins in emulsion form; 

(c) filter aids and fillers such as vermiculite, perlite and expanded day an 
n^n^k '^^JiTi.l?^'' ^u"^ eminently suitable for the production of flat boards and 
?w L. strength and fire resistance, for example for use in the building and 

'"^ industries. They are also useful, however, for the production of other 
materials, such as ducting corrugated sheets and cladding panels. Athough boards and 
45 other shaped articles made from the composition of the invention may, if dS T 
provided with facing and^or backing sheets, for example of paper, it is L import^^^ 
ft r^?Ht?! "i^^ composition of the invention that the prL^nce o^f t^he celluTosicmXklTn 
It renders the use of backine/facing sheets unnecessary. 
50 of h^rL^?^""'''^^''"' No-. j^51/74 rSerial No. 1536663) we have described the production 
=L « 1^ a composition comprising gypsum plaster, fibrous mineral reinforcement 
^n.^i^?Jf ^^'T "^-^^'if}- ^^^'^Pi^' in that Specification describe in detaU the 
SS^f n/tW Pi"' method the Hatschek method and the Fourdrmier 

method. All of those methods, as described m Specification 46451/74 (Serial No 1536663) 
f manufacture boards from the compositions of the present invention 

The following Examples are given for the purpose of iUustrating the invention 55 

Example 1 

Boards were produced in the manner described in Example 1 of our Comolete 

Sh^ST^^^^ ^^^d^l }^^^^^ ^^"^ ingredients set out bete7^d 

kV"^ properties which are also set out below. The mica was added to the fibre 60 
slurry before adcfition thereto of the plaster. " 

"t» I ^'i?*^^ ^'""^'^ ^^'^^ newsprint and 12gnis. 



Rocksil" rock wool per lOOOgms, water); 
loOOgms. retarded ^-heInihyd^ate gypsum plaster; 
05 160gms. muscovite mica (2mm.average diameter); 
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70 ppm. Magnafloc R156 added as a 0.025% aqueous solution; 
waterrsolids ratio 11.0:1 (w/w). 

This gave a dry board 457nim. x 457mm. x 9.5mm. with a density of 1020 Kg/m^, and 
cojitamed approximately 4.5% cellulose, 11.5% "Rocksil" and 7.65% mica, by weight. 
5 Typical Moduli of Rupture were 5.4 - 9.7 N/mw? in the density range 850 - 1150 Kg/m^ 
(obtained by utilising different degrees of compression durmg formation of the boards). 
Example 2 

Using the procedure described in Example 1 of our Complete Specification No. '46451/74 
(Serial No. 1536663) boards were made from the following materials and had the properties 
10 set out below. 

13.5 Kgs. fibre slurry {12gms. newsprint per lOOOgms water); 
1300gms. unretarded a-hemihydrate gypsum plaster; 
120ppm. Magnafloc R156 (added as before); 
196gms. phlogopite mica (0.8mm. average diameter); 
15 water:solids ratio 8.5:1 (w/w) 25 
This gave a dry board 457mm. x 457ram. x 9.5mm. with a density of 875 Kg/m^, and 
contained 9% cellulose and 11% mica, by weight. Typical Moduli of Rupture for boards 
made in this way, but using different degrees of compression, were 4.9 - 10,7 N/mm^ in the 
density range 850 - 1150 Kg/m^. 
20 WHAT WE CLAIM IS:- 



1. A shaped article made from a composition comprising gypsum plaster, mica and a 
cellulosic fibrous material. 
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2. An article as claimed in claim 1 wherein the cellulosic material is present in an 
amount of 1 to 25%, by weight, based on the soHds content of the composition. 
25 3. An article as claimed in claim 2 wherein the cellulosic material is present in an 25 
amount of 2.5 to 20%, on the same basis. 

4. An article as clauned in claim 1 , 2 or 3 wherein the mica is present in an amount of 1 
to 25% by \yeight. based on the solids content of the composition. 

5. An article as claimed in claim 4, wherein the mica is present in an amount of 2.5 to 

30 20% » on the same basis. 3q 

6. An article as claimed in any of claims 1 to 5 wherein the mica has an average particle 
size not greater than 2mm. 

7. An article as claimed in any of claims 1 to 6 wherein the mica is muscovite, biotite or 
phlogopite. 

35 8. An article as. claimed in any of claims 1 to 7 wherein the cellulosic material comprises 35 
one or more of cellulose, cellulose derivatives, newsprint, bleached and unbleached paper 
pulp, sisal, cotton, wood chips, jute, hemp, straw, manilla, bagasse, abaca and ramie. 

9. An article as claimed in any of claims 1 to 8 containing also fibrous minered 
reinforcement. 

40 10. An article as claimed in claim 9 wherein the mica and fibrous mineral reinforcement 40 

together constitute up to 25% by weight of the solids content of the composition. 
11. An article as claimed in claim 9 or 10 wherein the fibrous mineral reinforcement 

includes one or more of glass wool, glass fibres, glass strands, glass filaments, ceramic 

fibres, mineral wool fibres and asbestos fibres. 
45 12. An article as claimed in claim 11 wherein the fibrous mineral reinforcement 45 

comprises rock wool or slag wool. 

13. An article as claimed in any of claims 1 to 12, wherein the composition is in the form 
of an aqueous slurry. 

14. An article as claimed in claim 13 wherein the water: solids weight ratio of the slurry 
50 is in the range up to 20:1. 

15. An article as claimed in claim 14 wherein the water: solids ratio of the slurry is in the 
range 5:1 to 10:1. 

16. An article as claimed in claim 14 wherein the water: solids ratio of the slurry is in the 
range 0.4:1 to 1:1. ' 

55 17. An article as claimed in any of claims 1 to 16 wherein the composition also includes 55 
one or more of the foDowing:- a setting accelerator or retarder, a flocculant, a 
water-proofing agent, a filter aid, a filler. 
18. An article as claimed in any of claims 1 to 17 which is a board or a panel. 

^ 19. A method of making a shaped article which comprises forming into shape an 

00 aqueous slurry comprising gypsum plaster, mica and a cellulosic fibrous material, removing 
anv excess water therefrom and causing or allowing the resultant material to set. 

20. A method as claimed in claim 19 comprising (i) delivering onto a continuously 
moving conveyor, or onto a backing sheet placed thereon, an aqueous slurry of gypsum 
plaster, mica and cellulosic fibrous material, (ii) introducing into said slurry, at a position 

W downstream of the point of delivery of the slurry onto the conveyor or backing sheet, 65 
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fibrous mineral reinforcement, (iii) removiiiii water from thf> mivt.,rA fs„\ 

Exinpli'"^*"'^ ^'bstantially as described in either of the 

in % dSw^'tfS"" ''^'P^^ •"^••^ by a method as claimed 



For the Applicants, 
CARPMAELS & RANSFORD 
^" Chartered Patent Agents, 

43 Blooinsbury Square, 
London WCIA 2RA. 



"Wen «t>Us imy be pbtaiMd' ^'^^ *™" 
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